The objective of this study was to evaluate cortisol in the saliva and serum of healthy persons and its daily fl uctuations by using immunochemical method on a autoanalyzer. Biological samples: Serum from  healthy persons and saliva from  healthy persons were taken two times at  a.m. and at  p.m. Immunochemical assay: Th e principle of this method is the competitive binding of cortisol present in the analyzed sample and cortisol marked with peroxides on binding parts with specifi c antibodies. Statistical analysis: Student t-test. Cortisol in saliva in the morning: , ± , nmol/l and in the afternoon , ± , nmol/l. Cortisol in serum in the morning: ,  ± , nmol/l , and in the afternoon , ± , nmol/l. Th e concentrations of cortisol in saliva are lower than in serum. Cortisol in the serum in the morning is about twenty times higher than cortisol in the saliva at the same time. Cortisol in the serum at afternoon is about twenty-seven times higher than cortisol in the saliva. Individual variabilities of cortisol in the saliva and serum were found during the day.
Introduction
Cortisol is the main glucocorticoid hormone which is secreted by the cortex of the adrenal gland. According to its chemical structure, cortisol is a steroid hormone. Cortisol aff ects the metabolism of carbohydrates, fats and proteins. Cortisol is involved in the response to stress and is necessary for the proper functioning of an organism. Th e adrenal gland cortex secretes the group of different hormones called corticosteroids. According to its leading physiological influence, corticosteroids can be divided into three groups: glucocorticoids (cortisol and corticosteron), mineral corticoids (aldosteron), and androgen hormones (dehydroepiandrosteron and androstenedion). Cortisol, like all other adrenal gland cortex hormones, comes from cholesterol.
Chemistry of cortisol
From a previous chemical structure and title of cortisol we can see that in basic pregnenolon hydrocarbon, three carbons are replaced by hydroxyl groups in , , , positions and that one -OH group in C- atom is in the beta position, while the other -OH group in C- atom is in the alpha position. Between C- and C- is a double connection (-en) and in atoms C- and C- are two keton groups.
Cortisol in diff erent body fl uids
Cortisol is measured in blood and urine, and recently , especially in situations when the sample of blood is hard to take, cortisol is measured in saliva as well. By determining the concentration of cortisol in serum or plasma, intensity of secretion and its eff ect on tissue is defi ned. In this determination it is necessary to know that analysis of one sample of serum or plasma shows concentrations at certain moments. By determining the concentration of cortisol in -hours urine volume, the amount of cortisol secreted during the day is defi ned, by which the function of the cortex of adrenal gland can be shown. Saliva is used as an alternative sample for the measurement of cortisol in the last decade. Referential values of cortisol concentration are classfi ed according to the time when the sample is taken. Th e referential areas are aff ected by several factors which can vary , so it is recomended that every laboratory should defi ne its own referential 
Materials and Method

Biological materials
Biological material serum of blood and saliva is used in these analyses. Blood from veins is taken from  healthy persons,  man and  women, two times in the morning ( - a.m.) and after noon ( - p.m.) . After the coagulation samples are centrifugated (fi ve minutes,  turns), in order to put aside serum in which measures of cortisol concentration are done. Samples of saliva are taken from  healthy persons,  men and  women, two times, in the morning ( - a.m) and after noon ( - p.m.) . Samples of saliva are centrifugated as well, in order to get fl uid without additions. Samples of serum and saliva were held at temperature -  C degrees. 
Results
Concentration of cortisol in saliva
Th e results of measuring the concentration of cortisol in saliva before and after noon shown in Table  , and results from the Graph., show that there are daily fl uctuations of cortisol concentrations in saliva. Results show that concentration of cortisol in saliva is statistically much higher in the morning, than it is in the after noon (p<,).
Concentration of cortisol in saliva of healthy persons, in the morning and afternoon, according to the sex of examinee
Results show that there are daily fl uctuations of cortisol in the saliva of men and women as well. Th e concentration of cortisol is statistically much higher in the morning than it is in the afternoon in the saliva of both sexes.
Regarding the persons of female sex, the higher 
Concentration of cortisol in serum
The results of measurements of cortisol concentration in serum in the morning and afternoon shown in Table  , as well as in the Graph ., show that there are daily fluctuations of cortisol concentration in serum. Results have shown that concentration of cortisol in serum is statistically much higher in the morning than it is in the afternoon (p<,).
Concentration of cortisol in serum of healthy persons before and after noon according to the sex of examinee
Cortisol concentration measurements in serum show that there are daily fl uctuations of cortisol concentration in the serum of both sexes. Concentration of cortisol in serum is statistically much higher in the morning than it is in the afternoon, in the serum of both sexes. Regarding the female examinees, the lower middle value of cortisol concentration is found, in comparison with the male examinees, in the morning and afternoon as well. The differences between persons of different sex are not statistically important. (Table  . and .)
Comparison of cortisol concentration in saliva and serum
According to the data shown in Table  ., which are shown in Graph ., it can be seen that the middle value of cortisol concentration, in the morning, in serum is  times higher than the middle value of cortisol concentration in saliva, and the middle value of cortisol concentration in serum, afternoon, is  times higher than the middle value of cortisol concentration in saliva. 
Discussion
Cortisol is the main glucocorticoid hormone which is secreted by the cortex of the adrenal gland and the most important one. Synthesis and secretion of cortisol are controlled by adenohypophysis hormone, adrenocorticotropin hormone, ACTH, while the synthesis and secretion of ACTH is controlled by hypothalamus hormone, corticotrophin releasing hormone, CRH. Th e highest amount of cortisol is bound with corticosteroid connecting globulin CBG (corticosteroid -binding globulin) or transcortin, while the rest is bound with albumins of plasma. Production of cortisol has an independent circadian daily rhythm with the highest concentration in early morning hours and the lowest concentration in the evening () . Th e factor which controls this rhythm is not defi ned and it can be aff ected by physical and psychological conditions. ACTH and cortisol can be secreted independently of circadian rhythm as a reaction to physical and psychological stress () . Higher concentration of cortisol and lack of daily rhythm can be identifi ed as Cushing's Disease. As well as in patients with adrenal tumors, low cortisol concentration can be found at primary insufi ation of adrenal core gland (Addison's disease) and lack of ACTH () . The results of our measurements have shown the lower value of cortisol concentration in the afternoon hours in comparison to the measurements in the morning in samples of saliva (Table  . and Graph .), as well as in samples of saliva (Table  . and Graph .). Besides the measurements of blood in urine, the measured of cortisol concentration in saliva has recently become the important choice in many analyses. Taking the samples of saliva has many practical advantages, because cortisol in saliva can be measured under many clinical and practical conditions. It is believed that cortisol enters the saliva by passive diff usion or in the other ways independent of active mechanism transports, the concentration of cortisol in saliva remains unchanged depending on the amount of saliva that is formed. According to the concept of free hormone (, ) only unbound cortisol comes to the target tissue and forms the reaction of glucocortoidal eff ects. Recently, many scientists and endocrinologists have examined new methods and applications of cortisol concentration measurement of cortisol in order to have additional proofs of the importance of cortisol measurings in saliva. Th is will encourage wider cortisol measurings in basic and clinical psychoendocrinological examinations. Despite the fact that many researchers have shown that there is a correlation between the concentration of the cortisol in saliva and the concentration of cortisol in plasma and serum, certain doubts still exist. Th e results that support this theory are shown in the body fl uids of healthy persons. High correlations between saliva and serum cortisol are noticed in newborns (), childern and adolescents (), elders (), as well as psychiatric patients () . Simultaneous cortisol measurement in blood and saliva of volunteers to whom have been given exogenous cortisol and deksametason have shown important correlations (, , ) . Most studies show that the amount of saliva cortisol is connected with the amount of cortisol in blood, but the absolute cortisol concentration that is found in saliva is much lower than the cortisol concentration in blood in all studies. Results of our measurement have shown a lower cortisol concentration in samples of saliva in comparison to concentrations of cortisol in samples of serum, as well as in samples that were taken before noon and afternoon hours (Table . and Graph. .). It could be concluded that measurements of saliva cortisol in early morning hours could completely replace of measurements of cortisol in serum and plasma.
Conclusion
• Th ere are very complicated daily fl uctuations of cortisol in the saliva of healthy persons of both sexes, because the middle value of cortisol concentration before noon is statistically signifi cantly higher in comparison to the middle value of cortisol concentration in the after noon. • Higher Cortisol concentration in saliva of female is found in comparison to the male examinees, but these diff erences are not statistically important.
• Th ere are very complicated daily fl uctuations of cortisol in serum of healthy persons of both sexes, because the middle value of cortisol concentration before noon is statistically signifi cantly higher than the middle value of cortisol concentration after noon.
• Cortisol concentration in serum of females is lower in comparison with male examinees, but these diff erences are not statisticaly important.
• Middle value of cortisol concentration, in serum is much higher than it is in saliva. It is  times higher before noon, and  times higher in the after noon.
• Individual variability of cortisol concentration is evident during the day both in serum and saliva.
• Th e concentrations of cortisol in saliva are very low, so it is recommended that in cases of metabolical disorders , sampling time of saliva should be taken in consideration.
• Measurements of saliva cortisol, especially in early morning hours can completely substitute for measurements of cortisol in serum or plasma.
